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(54) Transmission method of changing protocol and data processing apparatus using this 
method 



(57) As a method for transferring data between a 
first data processing apparatus (1) and a second data 
processing apparatus (P) connected thereto attachably 
and detachable there is provided a transmission 
method of changing protocol having step (S2) for trans- 
mitting a first request signal from the first data process- 
ing apparatus to the second data processing apparatus 
based on first protocol for requesting a change from the 
first protocol to second protocol, second transmission 
step (S6) for transmitting, when no first response sig- 
nals to the first request signal are received from the sec- 
ond data processing apparatus, a second request 
signal to the second data processing apparatus based 
on the second protocol for requesting the change from 
the first to the second protocol, and step (S4 and S7) for 
determining, in accordance with receiving of a second 
response signal to the second request signal from the 
second data processing apparatus, whether data trans- 
fer between the apparatuses should be executed or not 
and there is also provided a data processing apparatus 
using this method. 
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Description 

The present invention relates, for instance in an 
external apparatus such as a card reader/writer card 
handling apparatus and the like for performing informa- 
tion processing by receiving an inserted IC card therein 
and exchanging data with this received IC card, to a pro- 
tocol changing method for changing a protocol type 
when data is exchanged. 

In recent years, as an electronic device for storing 
data and performing information processing, for 
instance an IC card has been a focus of attention. In this 
IC card, an incorporated memory is divided into a plural- 
ity of areas and data processed by means of application 
software is stored in each area. When exchanging data 
with this IC card, it is necessary for an external appara- 
tus for performing various kinds of information process- 
ing by exchanging data with this IC card to access these 
areas. That is, data transmission is achieved between 
the external apparatus and the IC card in such a man- 
ner that a data string called a command is sent from the 
external apparatus to the IC card and a data string 
called a response is sent as a processing result from the 
IC card to the external apparatus. 

There are a plurality of protocols (communication 
agreements) for data transmission between the IC card 
and the external apparatus and more often than not 
which protocol is to be selected depends on which pro- 
tocol the IC card supports. 

Which protocol is supported by the IC card is indi- 
cated by an initial response data (Answer to Reset) out- 
put from the IC card when the IC card is inserted into 
the external apparatus of an IC card reader/writer, etc., 
and electrically activated. This initial response data indi- 
cates, in addition to a type of protocol, for instance a 
transmission speed. 

Recently, there has been developed a technique for 
selecting, based on this initial response data, one from 
a plurality of protocol types supported by the IC card 
and a transmission speed according to request data 
from the external apparatus. 

In this case, for instance if the external apparatus 
requests a specific transmission speed and the !C card 
gives permission to this, it is necessary to send 
response data corresponding to this to the external 
apparatus, and when this response data is normally 
received by the external apparatus, in data transmission 
thereafter, data will be normally transmitted at the 
requested transmission speed. 

In a case where the response data from the IC card 
does not correctly reach the external apparatus, how- 
ever, a transmission mode desired by the external appa- 
ratus side may be different from that used by the IC card 
side, making it impossible to perform data transmission 
thereafter. 

It is an object of the invention to provide a protocol 
changing method capable of more efficiently changing a 
type of protocol for data transfer between an IC card 



and a processing apparatus with this IC card loaded 
thereon. 

According to the invention, a transmission method 
of changing protocol applied to data transfer processing 
s between a first data processing apparatus and a second 
data processing apparatus connected thereto attacha- 
bly and detachably comprises a first step for transmit- 
ting a first request signal from the first data processing 
apparatus to the second data processing apparatus 
io based on first protocol for requesting a change from the 
first protocol to second protocol different from the first 
protocol; a second step for transmitting, when the first 
data processing apparatus does not receive any first 
response signal to the first request signal received by 

is the first data processing apparatus from the second 
data processing apparatus, a second request signal 
from the first data processing apparatus to the second 
data processing apparatus based on the second proto- 
col for requesting the change from the first protocol to 

20 the second protocol and a third step for determining, in 
accordance with receiving of a second response signal 
to the second request signal by the first data processing 
apparatus from the second data processing apparatus, 
whether the first data processing apparatus should exe- 

25 cute data transfer with the second data processing 
apparatus or not. 

Furthermore, according to the invention, as a data 
processing apparatus using the above-described 
method, there is provided a data processing apparatus 

30 having means for holding an attachable and detachable 
second data processing apparatus and transmitting and 
receiving data to and from the second data processing 
apparatus; first means for transmitting a first request 
signal from the transmission means to the second data 

35 processing apparatus based on first protocol for 
requesting a change from the first protocol to second 
protocol different from the first protocol; second means 
for transmitting, when the first data processing appara- 
tus does not receive any the first request signal received 

40 by the receiving means from the second data process- 
ing apparatus, a second request signal from the trans- 
mission means to the second data processing 
apparatus based on the second protocol for requesting 
the change from the first to the second protocol; and 

45 third means for determining, in accordance with receiv- 
ing of a second response signal to the second request 
signal by the receiving means from the second data 
processing apparatus, whether data transfer with the 
second data processing apparatus should be executed 

so or not. 

By means of the above-described method of the 
invention, efficient protocol changing processing is per- 
formed in the following manner. That is, when protocol is 
to be changed in data transfer between an attachable 
55 and detachable electronic device such as an IC card 
and the like and a data processing apparatus with this 
device loaded thereon, if a response signal from the IC 
card side does not correctly reach the external appara- 
tus due to noises, etc., conventionally the data process- 
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ing apparatus side considers that protocol changing has 
failed at this time and stops further data transfer 
processing, making it difficult to restore data transfer. 
On the other hand, according to the method and the 
apparatus using this method of the invention, even 
when no response signal is received from the IC card 
side, a protocol change requesting signal is sent again 
from the data processing apparatus to the IC card 
based on a changed protocol. In this way, as long as the 
IC card operates normally, after protocol is changed as 
requested, a communication linkage can be established 
between the IC card and the data processing appara- 
tus. Therefore, it is possible to provide the protocol 
changing method capable of efficiently restoring proto- 
col changing even when there are obstacles such as 
noises and the like and the data processing apparatus 
using this method. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

FIG. 1 is a block diagram showing an outline of a 
structure of a system composed of a card handling 
apparatus as an external apparatus and an IC card 
as a portable electronic device of a first embodi- 
ment of the invention; 

FIG. 2 is a block diagram showing an outline of a 
structure of the IC card; 

FIG. 3 is a view illustrating an operation of an initial 
response; and 

FIG. 4 is a flow chart illustrating a specific example 
of a protocol changing method between the IC card 
and the card handling apparatus shown in FIG. 1 . 

Now, explanation will be made of a first embodi- 
ment of the invention by referring to the accompanying 
drawings. 

FIG. 1 shows structures of an IC card P as a porta- 
ble electronic device and, as an external apparatus with 
the IC card inserted therein for performing information 
processing by exchanging data with the IC card, a card 
handling apparatus 1 used as a terminal device of a 
financial system, a shopping system, etc.. of the first 
embodiment of the invention. That is, this card handling 
apparatus 1 is constructed by a card reader/writer 2, a 
key board 4, a CRT display device 5, a floppy disk 
device 7 and a printer 6 connected to a control part 3 
having a CPU and a memory. 

The card reader/writer 2 into which the IC card P is 
inserted is for transmitting and receiving data to and 
from the IC card P. 

The control part 3 is for controlling the whole card 
handling apparatus 1 . 

A user inputs various instructions from the key 
board 4 according to an operation guide displayed on 
the CRT display device 5 and information necessary 
because of an instruction from the user is printed by 
means of the printer 6. 
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The floppy disk device 7 having, for instance a 
floppy disk in which confidential data, etc., are stored, is 
for reading recorded data when necessary and record- 
ing necessary information in the floppy disk. 

5 FIG. 2 shows a structure of the IC card P. 

In FIG. 2, the IC card P is constructed by a data 
memory 12, a working memory 13, a program memory 
1 4 and a contact part 1 5 connected to a control part 1 1 
composed of a CPU, etc. 

10 The data memory 12 composed of a read-only- 
memory, for instance a EEPROM, is for storing various 
data necessary for information processing in the IC card 
P. 

The program memory 14 composed of, for instance 
15 a mask ROM, is for storing a control program, etc., for 
the IC card P. 

The control part II composed of a CPU, etc., is for 
performing whole controlling in the IC card P and oper- 
ated in accordance with the control program stored in 
20 the program memory 14. 

The working memory 13 composed of a write/read 
ROM is for temporarily storing, during execution of infor- 
mation processing by means of the control part 11, an 
intermediate result thereof. 
25 A part surrounded by a broken line including the 
control part 1 1 , the data memory 12, the working mem- 
ory 13, the program memory 14 is composed of an IC 
chip (or a plurality of IC chips) and buried in an IC card 
P main body. 

30 The contact part 15 is constructed so as to obtain 
electric contact with the card reader/writer 2 when th 
IC card P is inserted therein. When the IC card P is 
inserted into a card reader/writer 1 , a power voltage, a 
clock signal, a reset signal and various data are sup- 

35 plied to the IC card P via the contact part 1 5 and thereby 
data transfer with the card handling apparatus 1 can be 
performed via an I/O terminal of the contact part 15. 

When the IC card P is inserted into the card 
reader/writer 2 of the card handling apparatus 1 thus 

40 constructed, a power voltage, a clock signal and a reset 
signal are supplied from the card handling apparatus 1 
to the control part 11 of the IC card P via the contact 
part 15, the IC card P is activated and in the activated IC 
card P, a response data is made under controlling of the 

45 control part 1 1 by using various data stored in the data 
memory 12 and sent to the card handling apparatus 1 
via the I/O terminal of the contact part 15. Then, when 
the card handling apparatus 1 receives the response 
data from the IC card P. data exchange can be per- 

50 formed between the card handling apparatus 1 and the 
IC card P via the I/O terminal of the contact part 15. 
That is, for instance request data is sent from the card 
handling apparatus 1 to the IC card P and respons 
data corresponding to the request data is sent from the 

55 IC card P to the card handling apparatus 1 . 

Next, explanation will be made of data receiving 
and sending, that is. an initial response (Answer to 
Reset) operation, in data exchange between the card 
handling apparatus 1 and the IC card P executed when 
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the IC card P as a portable electronic device is inserted 
into the card reader/writer of the card handling appara- 
tus 1 as an external apparatus 1 like that shown in FIG. 
1 . Here, the initial response provides for sending and 
receiving of request data for specifying defined protocol 5 
and transmission speed sent from the card handling 
apparatus 1 and response data sent from the IC card P. 

With respect to this operation, as shown in FIG. 3, 
there are four cases depending on normal sending and 
receiving of request data and response data and per- 10 
mission given by the IC card P to protocol and transmis- 
sion speed requested by the card handling apparatus. 

In FIG. 3, a case 1 is where the IC card P cannot 
normally receive request data specifying defined proto- 
col and transmission speed sent from the card handling 15 
apparatus 1 due to noises, etc., on a data transmission 
path. In this case, the IC card P determines the request 
data as an invalid data string and is placed under a 
standby state for a data string according to original pro- 
tocol and transmission speed. At this time, the card han- 20 
dling apparatus 1 determined no response. 

A case 2 is where the IC card P outputs response 
data giving no permission to request data because the 
IC card P does not support requested protocol and 
transmission speed though it normally receives the 25 
request data sent from the card handling apparatus 1 
and this response data is normally received by the card 
handling apparatus 1. In this case, the IC card P is 
placed under a standby state for a data string according 
to original protocol and transmission speed. 30 

A case 3 is where the IC card P normally receives 
request data sent from the card handling apparatus 1 
while supporting requested protocol and transmission 
speed and outputs response data giving permission to 
this, but this response data is not normally received by 35 
the card handling apparatus 1 . The card handling appa- 
ratus 1 side determines this as no response. In this 
case, the IC card P is placed under a standby state for 
a data string according to protocol and transmission 
speed requested by request data. 40 

A case 4 is where the IC card P normally receives 
request data sent from the card handling apparatus 1 
while supporting requested protocol and transmission 
speed and outputs response data giving permission to 
this and this response data is normally received by the 45 
card handling apparatus 1 . In this case, the IC card P is 
placed under a standby state for a data string according 
to the protocol and transmission speed requested by 
the request data. 

In the cases 2 and 4 in FIG. 3, since the request so 
data sent from the card handling apparatus 1 is nor- 
mally received by the IC card P and the response data 
sent from the IC card P is normally received by the card 
handling apparatus 1 , protocol and transmission speed 
according to which the IC card P is under a standby ss 
state for a data string are changed to defined protocol 
and transmission speed specified by the card handling 
apparatus 1 and it is possible for the card handling 
apparatus 1 to determine, based on the response data. 



protocol and transmission speed while the IC card P is 
under a standby state for a data string. 

On the other hand, in the cases 1 and 3 in FIG. 3, 
since in the case 1 the request data from the card han- 
dling apparatus 1 is not normally received though a 
responding state of the IC card P seen from the card 
handling apparatus 1 side is the same (that is, the 
response data cannot be normally received by the card 
handling apparatus 1), the original protocol and trans- 
mission speed with the IC card P under a standby state 
for a data string are kept and in the case 3, since the 
request data from the card handling apparatus 1 is nor- 
mally received, the protocol and transmission speed 
with the IC card P under a standby state for a data string 
are changed as requested by the card handling appara- 
tus 1 . In this case, since the response data cannot be 
normally received by the card handling apparatus, the 
protocol and transmission speed with the IC card P 
under a standby state for a data string cannot be deter- 
mined. 

Therefore, the protocol and transmission speed 
with the IC card P under a standby state for a data string 
must be confirmed in accordance with a second proce-, 
dure explained hereinbelow. 

Here, in the initial response operation like that 
shown in FIG. 3, it is assumed that a transmission 
speed specified for sending request data (hereinafter 
called initializing command data) from the card handling 
apparatus 1 to the IC card P is 19200 bps. transmission 
speeds supported by the IC card P are 9600 bps and 
1 9200 bps and a default is 9600 bps. Also, as shown in 
FIG. 3, a procedure from transmitting an initializing 
command from the card handling apparatus 1 to the IC 
card P to receiving of response data corresponding 
thereto or determination of no response is a first proce- 
dure. 

A problem occurs in the cases 1 and 3 during the 
first procedure where no response data from the IC card 
P is received. In the cases 1 and 3 during the first pro- 
cedure, the card handling apparatus 1 transmits, when 
no response data from the IC card P even after the 
lapse of a specified period is received (no response), 
request data (hereinafter called protocol request data) 
again for requesting a transmission speed 19200 bps to 
the IC card P at the transmission speed 19200 bps 
specified by the initializing command data. 

Then, in the case 1 during the first procedure, the 
IC card P is placed under a standby state for a data 
string at 9600 bps, the protocol request data transmitted 
at 19200 bps is determined as invalid data and thus no 
response data is output. 

In the case 3 during the first procedure, since the IC 
card P is under a standby state for a data string at 
19200 bps, the protocol request data can be normally 
received and also since at this time the protocol sup- 
porting the transmission speed thereof is applied in the 
IC card P, positive response data permitting the trans- 
mission speed specified by the protocol request data is 
sent to the card handling apparatus 1 . 
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In the IC card handling apparatus 1, when no 
response data is received from the IC card P as a result 
of a second procedure and no response is determined, 
it is possible to determine, as in the cases 1 and 3 as a 
result of the first procedure, whether or not to support 5 
the transmission speed specified by a protocol type 
applied in the IC card P. At this time, processing moves 
to a next procedure. 

On the other hand, when it receives response data 
from the IC card P as a result of the second procedure, 10 
the IC card handling apparatus 1 can determine that the 
IC card P has understood a content of the request made 
by means of the reset command data and already 
applied the protocol supporting the transmission speed 
of 19200 bps. is 

As described above, in the case 1 shown in FIG. 3, 
even after the second procedure is finished, the IC card 
P is under the standby state for a data string at the 
transmission speed of 9600 bps. Thus, when request 
data requesting protocol supporting the transmission 20 
speed 19200 bps from the card handling apparatus 1 is 
transmitted at the speed before requesting (9600 bps), 
again as shown in FIG. 3, each case comes into exist- 
ence as a result of the first procedure. Thereafter, 
processing is performed according to each case and 2s 
when necessary this is repeated. When the second step 
is repeated several times, it can be understood that no 
normal receiving of the request data from the card han- 
dling apparatus 1 by the IC card P is the cause. 

Therefore, at least for the case 3 regarding the 30 
result of the first procedure where the protocol (trans- 
mission speed) cannot be correctly changed because of 
the fact that the card handling apparatus 1 cannot nor- 
mally receive the response data from the IC card P, in 
order to efficiently restore changing of the protocol, a no 35 
response permission frequency is set in the card han- 
dling apparatus 1 as an upper limit of the number of 
times for sending request data to the IC card P and only 
when no response data corresponding to the transmit- 
ted request data is received before this set value is 40 
reached, determining that data communication with the 
IC card P cannot be performed because the request 
data from the card handling apparatus 1 is not normally 
received by the IC card P processing for rejecting the IC 
card P is performed. On the other hand, if response 45 
data from the IC card P is received by the card handling 
apparatus 1 before the set value is reached, as in the 
case 2 or 4 shown in FIG. 3, it is determined that proto- 
col has been correctly changed. 

Next, explanation will be made of a protocol chang- so 
ing method of the invention based on the above- 
described procedure, in particular a method of changing 
a transmission speed as one of protocol types by refer- 
ring to a flow chart shown in FIG. 4. 

In the card handling apparatus 1, when protocol ss 
supporting a predetermined transmission speed is to be 
requested to the IC card P inserted into the card 
reader/writer 2, first moving to step S1, a no response 
permission frequency value (for instance 3) is set in a 
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counter provided in, for instance the control part 3 of the 
card handling apparatus 1 . 

Then, the card handling apparatus 1 transmits 
request data (reset command data) for changing a 
transmission speed to a predetermined speed to the IC 
card P by using a currently used transmission speed 
(step S2). The card handling apparatus 1 is placed 
under standby for response data from the IC card P. 

In this state receiving of response data from the IC 
card P within a preset period is monitored (step S3) and 
when the receiving thereof is confirmed, processing 
moves to step S4. 

In step S4, the card handling apparatus 1 checks to 
see whether the response data received from the IC 
card P permits the transmission speed requested to the 
IC card P by means of the request data in step S2 or not 
and if this is positive response data, thereafter between 
the card handling apparatus 1 and the IC card P data 
will be exchanged at the transmission speed requested 
to the IC card P by means of the request data in step S2 
(S11). 

On the other hand, if negative response data is 
determined in step S4, a content of this response data 
is confirmed and checking is made on whether the IC 
card P permits other transmission speeds or not (step 
S5). 

In step S5, when no permission of the other trans- 
mission speeds by the IC card P is determined, thereaf- 
ter between the card handling apparatus 1 and the IC 
card P, data will be exchanged at the original transmis- 
sion speed, that is, the speed when the card handling 
apparatus 1 sends the request data to the IC card P in 
step S2 (S12). When permission of the other transmis- 
sion speeds by the IC card P is determined, one of the 
transmission speeds is used as a new transmission 
speed for the card handling apparatus 1 and processing 
returns to step S2. 

In step S3, if no response data from the IC card P is 
received by the card handling apparatus 1 , processing 
moves to step S6. 

In step S6. the card handling apparatus 1 sends 
request data for changing the transmission speed to the 
predetermined speed to the IC card P at the transmis- 
sion speed used when sending the request data to the 
IC card P in step S2. Then, the card handling apparatus 
1 is placed under standby for response data from the IC 
card P. 

In this state receiving of response data from the IC 
card P within a preset period is monitored (step S7) and 
when the receiving thereof is confirmed, processing 
moves to step S4. 

In step S7, if no response data from the IC card P is 
received by the card handling apparatus 1 . moving to 
step S8, the counter value set in step S1 is reduced by 
one and checking is made to see if a result is "0" (step 
S9). When the counter value is w 0 n , returning to step S2 
the same processing is repeated. 
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On the other hand, if the counter value "0" is deter- 
mined in step S9 P moving to step S10 the IC card P is 
ejected from the card reader/writer 2. 

The flow chart in FIG. 4 illustrates a case where a 
transmission speed is changed among protocol types 5 
regarding data exchanges between the IC card P and 
the card handling apparatus 1. Other than this, the flow 
chart can be applied to cases where the protocol types 
or items other than the transmission speed are changed 
as long as request data regarding these is sent from the 10 
card handling apparatus 1 to the IC card P in step S2 
and in step S6. 

Also, in the flow chart shown in FIG. 4, in step S9 
the IC card P is ejected when the counter value reaches 
the no response permission frequency. But the case is is 
not limited to this. For instance, when the counter value 
reaches the no response permission frequency in step 
S9, the card handling apparatus 1 transmits a reset sig- 
nal for initialization to the IC card P. and when no 
response data corresponding to the reset signal is 20 
received from the IC card P. determining that data com- 
munication cannot be performed with the IC card P 
because of no correct receiving of the request data by 
the IC card P from the card handling apparatus 1 the IC 
card P may be ejected in the end. 25 

Furthermore, in the flow chart shown in FIG. 4, 
when the counter value reaches the no response per- 
mission frequency in step S9, the card handling appara- 
tus 1 first resets the no response permission frequency 
value (for instance 3) in the counter provided in the con- 30 
trol part 3 thereof, sends the reset signal for initialization 
to the IC card P, continues sending this reset signal to 
the IC card P while reducing the counter value one by 
one until this receives response data corresponding to 
the reset signal from the IC card P. and when no 35 
response data is received from the IC card P even when 
the value is "0", determining that data communication 
cannot be performed with the IC card P because of no 
correct receiving of the request data by the IC card P 
from the card handling apparatus 1 , the IC card may be 40 
ejected in the end. In this case, as a cause of no correct 
receiving of the request data by the IC card P from the 
card handling apparatus 1 , a contact failure between the 
IC card P and the contact part 15 or with the card 
reader/writer 2 of the card handling apparatus 1 can be 45 
considered. 

As described above, according to the embodiment, 
in the card handling apparatus 1. when predetermined 
protocol (transmission speed) is requested to the IC 
card P inserted into the card reader/writer 2, the card so 
handling apparatus 1 first sets a no response permis- 
sion frequency value (for instance 3) in the counter pro- 
vided in the control part 3, sends request data (reset 
command data) for changing a transmission speed to 
the predetermined protocol (transmission speed) to the ss 
IC card P by using a currently used transmission speed, 
and when there is no response data received from the 
IC card P, the card handling apparatus 1 sends request 
data for changing to the predetermined protocol (trans- 



mission speed) to the IC card P at the requested proto- 
col (transmission speed), and when the counter value is 
reduced one by one and no response data is received 
from the IC card P before the counter value is "0", the 
apparatus 1 finally determines impossibility of data 
exchanges with the IC card P because no request data 
from the card handling apparatus 1 is correctly received 
by the IC card P and ejects the IC card R In this way, 
even when protocol (transmission speed) changing is 
not correctly performed, restoration thereof can be effi- 
ciently made and it is possible to increase a processing 
speed for the whole system composed of the IC card P 
and the card handling apparatus 1. 

Furthermore, when the counter value is "0", the 
card handling apparatus 1 resets a no response permis- 
sion frequency value (for instance 3) in the counter pro- 
vided in the control part 3, sends a reset signal for 
initialization to the IC card P, reduces the counter value 
one by one until it receives response data correspond- 
ing to the reset signal from the IC card P, and if it 
receives no response data therefrom even when the 
counter value reaches "0", the apparatus 1 finally deter- 
mines impossibility of data exchanges with the IC card 
P because no request data from the apparatus 1 is nor- 
mally received by the IC card P and ejects the IC card R 
In this way, even when protocol (transmission speed) is 
not normally performed, restoration thereof can be effi- 
ciently made and it is possible to increase a processing 
speed for the whole system composed of the IC card P 
and the card handling apparatus. 

It is clear from the foregoing description that 
according to the invention, it is possible to provide, even 
in a case where changing of a transmission speed can- 
not be normally performed when protocol or a transmis- 
sion speed is to be changed according to a request from 
the external apparatus in data transfer between the 
portable electronic device and the external apparatus, a 
protocol changing method capable of efficiently per- 
forming restoration thereof and increasing a processing 
speed for the whole system composed of the portable 
electronic device and the external apparatus. 

Claims 

1. A transmission method of changing protocol com- 
prising the steps of: 

first step (S2) for transmitting, in data transfer 
processing between a first data processing 
apparatus (1) and a second data processing 
apparatus (P) connected to the first data 
processing apparatus attachably and detacha- 
bly, a first request signal from the first data 
processing apparatus to the second data 
processing apparatus based on first protocol 
for requesting a change from the first protocol 
to second protocol different from the first proto- 
col; 



6 



11 



o 



EP 0 733 987 A2 



second step (S6) for transmitting, when the first 
data processing apparatus does not receive 
any first response signals to the first request 
signal from the second data processing appa- 
ratus, a second request signal from the first 
data processing apparatus to the second data 
processing apparatus based on second proto- 
col for requesting a change from the first proto- 
col to the second protocol; and 
third step (S4 and S7) for determining, in 
accordance with receiving of a second 
response signal to the second request signal 
by the first data processing apparatus from the 
second data processing apparatus, whether 
the first data processing apparatus should exe- 
cute data transfer with the second data 
processing apparatus or not. 

A transmission method according to claim 1 , char- 
acterized in that the second step includes; 

step (S6) for preventing, before a passage of a 
specified period without the first response sig- 
nal received by the first data processing appa- 
ratus from the second data processing 
apparatus, the first data processing apparatus 
from transmitting the second request signal. 

A transmission method according to claim 1 , char- 
acterized in that the second step includes; 

fourth step (SI , S8 and S9) for repeating, when 
the first data processing apparatus receive nei- 
ther the first nor the second response signals 
from the second data processing apparatus, 
the first, second and third steps by a specified 
number of times until the first data processing 
apparatus receives a second response signal 
to the second request signal from the second 
data processing apparatus. 

A transmission method according to claim 2, char- 
acterized in that the fourth step includes; 

step (S10) for disconnecting, when the first 
data processing apparatus receives no second 
response signals from the second data 
processing apparatus after the second request 
signal is transmitted by the specified number of 
times, the second data processing apparatus 
from the first data processing apparatus. 

A transmission method according to claim 1 , char- 
acterized in that the first transmission step includes; 

third transmission step (S2) for transmitting a 
third request signal from the first data process- 
ing apparatus to the second data processing 
apparatus at a first transfer speed for request- 



ing a change from the first transfer speed to a 
second transfer speed different from the first 
transfer speed; 

wherein the second transmission step 

5 includes; 

fourth transmission step (S6) for transmitting, 
after a passage of a specified period with not 
third response signals to the third request sig- 
nal received by the first data processing appa- 

10 ratus from the second data processing 

apparatus, a fourth request signal from the first 
data processing apparatus to the second data 
processing apparatus at the second transfer 
speed for requesting a change from the first 

15 transfer speed to the second transfer speed. 

6. A transmission method according to claim 3, char- 
acterized in that the fourth step includes; 

20 step for transmitting, when the first data 

processing apparatus receives no fourth 
response signals from the second data 
processing apparatus after the first, second 
and third steps are repeated by the specified 

25 number of times, a reset signal for initializing 

the second data processing apparatus from the 
first data processing apparatus to the second 
data processing apparatus. 

30 7. A transmission method according to claim 3, char- 
acterized in that the fourth step includes; 

step for transmitting, when the first data 
processing apparatus receives no fourth 

35 response signals from the second data 

processing apparatus after the first, second 
and third steps are repeated by the specified 
number of times, a reset signal for initializing 
the second data processing apparatus from the 

40 first data processing apparatus to the second 

data processing apparatus by a second speci- 
fied number of times until a fifth response sig- 
nal as a response signal to the reset signal is 
transmitted from the second data processing 

45 apparatus to the first data processing appara- 

tus. 

8. A data processing apparatus comprising: 

so means (2) for holding an attachable/detachable 

second data processing apparatus (P) and 
transmitting and receiving data to and from the 
second data processing apparatus; 
first means (3, S2) for transmitting a first 

55 request signal from the transmission means to 

the second data processing apparatus based 
on first protocol for requesting a change from 
the first protocol to a second protocol different 
from the first; 
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se<x>nd means (3, S6) for transmitting, when 
the first information processing does not 
receive any first response signals to the first 
request signal from the second data process- 
ing apparatus, a second request signal from 5 
the transmission means to the second data 
processing apparatus based on the second 
protocol for requesting the change from the first 
to the second protocol; and 

third means (3, S4 and S7) for determining, in 10 
accordance with receiving of a second 
response signal to the second request signal 
by the receiving means from the second data 
processing apparatus, whether data transfer 
with the second data processing apparatus is 
should be executed or not. 

9. A data processing apparatus according to claim 8, 
characterized in that the second means includes; 

20 

means (3, S6) for preventing, before a passage 
of a specified period with first response signals 
received by the receiving means from the sec- 
ond data processing apparatus the second 
means from transmitting the second request 25 
signal. 

10. A data processing apparatus according to claim 9, 
characterized in that the second means includes; 

30 

fourth means (3, S1, S8 and S9) for repeating, 
when the first data processing apparatus 
receive neither the first nor the second 
response signals from the second data 
processing apparatus, procedures of the first, 35 
second and third means by a specified number 
of times until the receiving means receives a 
second response signal as a response signal 
to the second request signal from the second 
data processing apparatus. 40 

1 1 . A data processing apparatus according to claim 10, 
characterized in that the third transmission means 
includes; 

45 

means (2, 3, S10) for disconnecting, when the 
receiving means receives no response signals 
from the second data processing apparatus 
after the second request signal is transmitted 
by the specified number of times, the second so 
data processing apparatus from the holding 
means (2). 

12. A data processing apparatus according to claim 8, 
characterized in that the first transmission means ss 
includes; 

third transmission means (2, 3, S2) for trans- 
mitting a third request signal from the transmis- 



sion means to the second data processing 
apparatus at a first transfer speed for request- 
ing a change from the first transfer speed to a 
second transfer speed different from the first; 

wherein the second transmission means 
includes; 

fourth transmission means (2, 3. S6) for trans- 
mitting, after a passage of a specified period 
with no third response signals to the third 
request signal received by the transmission 
means from the second data processing appa- 
ratus, a fourth request signal from the transmis- 
sion means to the second data processing 
apparatus at the first transfer speed for 
requesting the change from the first transfer 
speed to the second transfer speed. 

1 3. A data processing apparatus according to claim 1 0, 
characterized in that the fourth means includes; 

means (2, 3) for transmitting, when the receiv- 
ing means receives no fourth response signals 
from the second data processing apparatus 
after the procedures are repeated by the spec- 
ified number of times, a reset signal from the 
transmission means to the second data 
processing apparatus for initializing the second 
data processing apparatus. 

1 4. A data processing apparatus according to claim 1 0, 
characterized in that the fourth means includes; 

means (2, 3) for transmitting, when the 
receiving means receives no fourth response sig- 
nals from the second data processing apparatus 
after the procedures are repeated by the specified 
number of times, a reset signal from the transmis- 
sion means to the second data processing appara- 
tus for initializing the second data processing 
apparatus by a second specified number of times 
until a fifth response signal as a response signal to 
the reset signal is transmitted from the second data 
processing apparatus to the first processing appa- 
ratus. 

1 5. A data transmission system comprising: 

a first data processing apparatus having; 
means (2) for holding a second data process- 
ing apparatus (P) and transmitting and receiv- 
ing data to and from the second data 
processing apparatus; 

first means (3, S2) for transmitting a first 
request signal from the transmission means to 
the second data processing apparatus based 
on first protocol for requesting a change from 
the first protocol to second protocol different 
from the first protocol; 

second means (3, S6) for transmitting, when 
the first data processing apparatus does not 
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receive any first response signals to the first 
request signal from the second data process- 
ing apparatus, a second request signal from 
the transmission means to the second data 
processing apparatus based on the second 5 
protocol for requesting the change from the first 
to the second protocol; and 
means (3, S4 and S7) for determining, in 
accordance with receiving of a second 
response signal to the second request signal 10 
by the receiving means from the second data 
processing apparatus, whether data transfer 
with the second data processing apparatus 
should be executed or not; 

the second data processing apparatus having; is 
means (15) connected to the first data process- 
ing apparatus for receiving and transmitting 
data; 

means (1 1 , 12, 13 and 14) for performing spec- 
ified processing of the received data; and 20 
means (1 1, 12, 13 and 14) for changing proto- 
col in accordance with the first or the second 
request signal from the first data processing 
apparatus and transmitting the first or the sec- 
ond response signal to the first data processing 25 
apparatus. 

A transmission method according to claim 1, 
wherein the second step includes; 

30 

step (S7) for returning to the first step when the 
first data processing apparatus receive neither 
the first nor the second response signals from 
the second data processing apparatus. 
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